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Dsscrlptlon 



It Is Known that the television sets located In public places or in hotels are normally of the type without 
remote control; this fact creates Inconvenience for the user, particularly In hotel rooms where the cJlent often 
5 v^ch TV lying on the bed. 

The lack of the nenrtote control is due to the fact that the transmitting device Is considered as having high 
risk to be stealed. 

In order to avoid the discomfort some basic controls, as the on-of f-swltch and volume, are sometimes avail- 
able near the bed head causing* however, greater cost and reducing only In part the Inconvenience. 
10 From "Electronic Engineering", Vol. 55, No. 676, April 1 983, pp. 41 to 43 and 47, It Is known to avoid mutual 
Irrterference In multiple remote control systems by transmitting each command with a pin- programmable 4-blt 
adress whk:h Identifies the transmitter. 

It Is further known from EP-A-0 331 257 to Incorporate Into a remote control transmitter a permanent non- 
erasable memory for storirrg formating data and commanding bit patterns for a plurality of devices of different 
IS categories manufactured by different manufacturers which are ail controlled by the remote control transmitter. 
The object of the present Invention is to reduce the risk of stealing the remote control transmitter. 
This object Is solved by Independent claims 1 and 2. 

The Invention Is described In the following with reference to the drawing. In the drawing 
fig. 1 shows schematically the control codes cyphering end decyphering principle used in the television 
zo receiver according to the invention. 

In fig. 1 which schematically shows the control codes cyphering and decyphering principle used In the tel- 
evision receiver according to the Invention, the reference number 1 1ndicates a repDOte control transmitter, for 
instance of the infrared rays type, comprising a keyboard with a plurality of keys, for renr>ote controlling the 
teievlsk)n receiver operatk>n. Said transmitter, besides the control keyboard, comprises normally a dedicated 
25 Integrated circuit and one or n^ore Infrared LEO diodes. In the shown embodiment of the transmitting device 
there is elso contained a EPROM memory with a binary number of 10 bits stored therein and a small logic 
circuit comprising an EXCLUSIVE-OR gate. 

Reference numt>er 2 lndk:ates the corresponding receiver which provides for receiving and decoding the 
signals coming from device 1; the receiver comprises a phototranslstor, sensitive to the Infrared rays emitted 
30 by device 1, and en integrated circuit, which corresponds to the circuit contained in the transmitter, and which 
Is able to decode the received commands. 

With reference number 3 there Is indicated a logic control unit, which In the relevant example comprises 
a microprocessor of a suitable type, for Instance of the 6 or 1 6 bits type, normally used in television recehrers; 
e.g. a Z60 or a MC68000, 

35 Said microprocessor Is connected to a rT>enK>ry (Indicated with reference number 6), which contains the 

operating Instructions for the control unit; memory 6 may advantageously be of the ROM type (a dead, non* 
alterable, i.e. a read only memory); the control unit 3 is elso connected to another memory 7. of the EPROM 
type, equal to that contalrred In the device 1, and containing the same 10 bits word. 

With reference number 4 there Is Indicated a decoding and video amplifying circuit, of a known type, for 
40 a colour television set; said circuit 4 shows three outputs, connected to a colour picture display device (indicated 
with reference numt>er 5), represented In the relevant case by a known type shadow mask tut>e. 

Codes cyphering In the transmitting device 1 Is made by means of a key number, which Is different for 
each individual transmitter-receiver, contained In the said EPROM memory. 

In order to obtain the cyphering, the normal code, corresponding to the command to be transmitted, is com- 
45 blned, In the EXOR gate, with the key word; the so cyphered code Is then transmitted, received by device 2 
and sent to unit 3: the latter provkles for decyphering, performing an EXOR operatkm with the key word, con- 
tained in EPROM 7, and then for sending the relevant decyphered code to normal operating means of the TV 
receiver. 

Lefs show en example: lets assume that the command to be transmitted Is the command fortuning into 
so channel 1: and that said command corresponds, for the transmitting devk;e 1, to binary code 1011101100. 

Said code, EXOR combined with the key word, which we assume, in the relevant case, to be 1110001110 
yiek^s as resulting code 0101100010. 

This Is now then the code which Is transmitted by transmitter 1 to receiver 2. In a norma) TV set, using 
the same commercially available remote control devices, said code does not correspond to the command 'tune 
ss into channel 1*. but to another command, for Instance to the command 'increase the volume', transmitter 1 can- 
not therefore operate together any TV receiver but the very one which has been coupled to it In the factory, 
containing the proper EPROM 7. Only In said receiver In fact the received code 0101100010 is EXOR combined 
with the key word 1110001110 yielding the original code 1011101100. 

2 



26-10-1998 16:33 



33 145226448 



FftX en is par: 33 145226448 SIR 



fS 



25 



EP 0 417 735 B1 

In fact 

0101100010 

1011101100 EXOR 
EXOR 

lllOQOlllO . 1110001110 = _ 

0101100010 1011101100 

It Is dear from the atxwe demonstration that the improved TV receiver according to the Invention creates 
the possibility to provWe e television set In a putrflc place, for instance In a hotel room, with a remote control 
avoiding any risk of theft, which will on the contrary be very high using normal remote control devices. 

It is olwious that, keeping In mind the invention principle, there are several pa<isible changes which may 
be made to the characteristics of the Improved television receiver which has been described as a way of ex- 
ample, without departing from the novelty scope of the present invention. 

In the described example in the receiver a microprocessor has been used to perform the EXOR operation, 
as in ail modern television receivers a microprocessor is already provided In order to perform control opera- 
lions, and therefore this appears to be the cheapest solution: nevertheless it Is clear that the EXOR operation 
may be easily performed also without the need of a microprocessor, but using, as provided in the transmitter, 
a wired k>gic circuit u 

The key word, which does not need to be changed, may be stored, both In the transmitter and In the re- 
ceiver, without using an EPROM, but for instance using a wired fixed logic circuit 

Another possible variation is that to use. In the receiver, a non-volatile RAM n^enwry; in this case there Is 
the advantage that in case the transmitter gets lost or breaks down, the key word of the receiver roay be 
changed to match that of a new transmitter; this may be done provWIng for a suitable procedure, of known 
type, suitably protected, so that the receiver can receive from the transmitter the new word and memorize It 



M Claims 

1. Use of an exclusive cyphering and decyphering of coded command signals which are transmitted between 
each IndlvWual transmitter-receiver pair (1/2) from a plurality of television receivers (2) and remote control 
transmitters (1). for preventing the theft of said transmitters (1). said cyphering and decyphering being 

35 performed by indivkjual key words each memorized In the transmitter end in the receiver of each Individual 

transmitter-receiver pair (1/2), the decyphering being carried out by an exclusive decyphering circuit (3.7). 

2. A plurality of television receivers, each of them comprising a control unit (3) for processing a coded conv 
mand signal being transmitted from a related remote control transmitter (1). said control unit (3) Identl- 

40 fyfng only those command signals whose coding corresponds to the coding of the related recehrer (2), 

wherein an exdush/e coupling of each Individual transmitter (1) from said plurality of transmlltere with 
only one Individual receiver (2) from a plurality of related receivers is provided for preventing the theft of 
said transmitters (1) by exclusive cyphering of said coding, said cyphering being made by nrwans of an 
Indhridual key word which Is different for each Individual transmitter-receiver pair (1/2). each receiver (2) 

45 comprising an exclusive decyphering circuit (3, 7) capable of decyphering said cyphered control code re- 

ceived from said indlvWually coupled remote control transmitter (1), said key-word being memorized l>oth 
In the transmitter (1) end in the receiver (2) of each Individual transmitter-receiver pair (1/2) so that an 
IndlvWual transmitter (1) can operate only and exdus^eiy together with Its Individually coupled receiver 
(2). 



Pfttontanspruche 

1. Verwendung einer exWusIven Verschlusselung und Entschlusselung von codierten Befehlsslgnalen, wel- 
che zwischen Jedem indlvlduellen Sender-EmpfSnger-Paar (1/2) einer Vielzahl von Fernsehempfingern 
(2) und von Fernsteuerungssendern (1) ubetragen werden, um den DIebsiahl der Sender (1) zu verhln- 
dern, wobet die Verachlusselung und EntschlOsseiung mit Hilfe Indivldueller SchlOsseiworte erfolgt, von 
denon Jedes In dem Sender und In dem EmpfSnger Jedes Individuellen Sender-EmpfSnger-Paares (1/2) 

3 
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gespelchert wird. und vyobol die Entschlusselung mittels einer exklusrven EntschlOsselungaschaltung 
durchgefOhrtwIrd, 

Vlelzahl von Fernsehempffingern, von denen Jeder eine Steuerelnhell(3) zur Verarbeitung eines codlerten 
Befehleslgnels aufwelst. welches von einem zugeordneten Fernsteuereender (1) Obertragen wird. wobel 
die Steuerelnhelt (3) nur solche Befehlsslgnele Identiflzlert. daren Codterung der Codlerung dee zuge- 
ordneten Empfftngers (2) entspricht, wobel eine exklusfve Koppiung Jedes indivWuellen Senders (1) der 
Vielzah) von Empfangarn mil nur eInem IndlvkJuellen EmpfSnger <2) der VIelzahl von zugeordneten Emp- 
fflngern vorgesehen 1st, urn den DIebstah! der Sender (1) durch exWusive Verw:hlusselung der Codlerung 
zu verhlndern. wobel die Verschlueselung mil Hllfe eInes Indlvlduellan SchlOsselwortes erfolgt. welohes 
f Or Jedes Indivlduene Sender-Empfinger-Paar (1/2) unterschledlich ist, wobel jeder Empffinger (2) eine 
exWusive EatschlOsseiungsschallung (3.7) auf welst, welche in der Lege isl. den verse WOssellen, von dem 
individual! gekoppelten Fernsteuereender (1) empfangenen Steuercode zu entschlDsseln. wobel das 
Schlfisselwort eowohl In dem Sender (1) als auch In dem Empfinger (2) Jedes Indivlduellen Sender-Emp^ 
fftnger-Peares (1/2) gespelchert 1st derart, datt ein indivlduellar Sender (1) nur und ausschlleOllch zusanrv 
men mit aeinem indlvlduell gekoppelten Empffinger zusammen funktionieren kann. 



Revandlcatlona 

: ) ^ 1 Une utllteallon d'un chlf f rage el d'un d6chiff rage exduslfs de signaux de oommande cod6fi qui sont trans- 
'mis entre cheque paire IndlvWuelle d'6nfwUeur-r6cepteur (1/2) d'une pluralit6 de r6cepteurs de t6l6visIon 
(2) et d'fimetteurs de l6l6commande (1). pour emp§cher le vol desdits dmetieurs (1), iesdits chlf frage et 
ddchlffrage 6tant effectu6s par des mols indivldueis de cl6 de chlff rage n>6mori96s chacun dans r6met- 
2s leur et dans le rftcepteur de cheque palie Indivlduelle d'6metleur-r6cepteur (1/2), le d6chif frage 6tant ef- 

fectu6 par un circuit de d^chlffrage exclusif (3, 7). 

Z. Une plurality de r^cepteure de t6f6visk>n, comprenant chacun deux une unll6 de commando (3) pour trai- 
ler un signal de commando cod6 quf est transmis par un 6metteur de t6!6commande a3socl6 (1), ladlte 
untt6 de commande (3) Identlflant uniquement les signaux de commande dont te codage conrespond au 

^ codage du r6cepteur associ^ (2), dans lesquels est pr6vu un oouplage exclusif de cheque 6metteur Indi- 

vlduel (1) de ladlte pluralW d'^metteurs avec seulement un r^cepteur Individuel (2) parmi une plurality 
de rficepteurs assocl^s efin d'empflcher le vol desdits dmelleurs (1) par un chlffrage exdusif dudh co- 
dage. ledit chlffrage «ant rtolls6 au moyen rfun mot individuel de d6 de chlffrage qui est diff6rent pour 
chaquo palre IndlvWuelle d'6metteur-r6cepleur (1/2). cheque r^cepteur (2) comprenant un circuft de dfr- 

^ chlffrage exclusif (3. 7) capable de d6chiff rer ledIt code de commande chlf f rd re9u on provenance dudit 

6metteur de l6i6oommande ooupl6 (ndividuellemenl (1), ledll mot de cl6 de chlffrage 6tant m6moris6 d 
la fois dans rfimetlaur (1) et dans le rdcepteur (2) de cheque palre Indivlduelle d*6n>etteur-r6cept8ur (1/2), 
si blen qu*un dmetteur Individuel (1) peut foncttonner conjolntemont uniquement et exdusivement avec 
son rdcepteur coupl6 Indlvlduellement (2). 
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